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[ft*« 1 1 -MMA 1 (S i 6-zA 1 z ) Nio_ z O z (fcrtfU Mt± 
La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, 

Yb, Lu&ibm\iii&im*t:ii2mz±<o%m) x-THztiz j em*b&3=j£ 

[W*«2] JEMffiW^tU Mi (/^iU MiiiCe, Pr, 
Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lud*&»* 

#g i g ^iBttoKsa-ffc^^^o 

[BWGR 3] ^<tUai5J: xmi<D%m Ofcrtf L, MiliCe, P r 
, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, LufrbM 

l 2 ^<D^-rtL^ i g^iamom^'fb^m^o 

[MfJfcE 6] ^4<ttTb i k *^k-rsW^« 3 gfcfB 

[f»*^8] M, Si, AU O, N^tg^ (fcrtfU MJiLa, Ce, 
Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu* 

hM&Kz im.% tut 2 m&±<D%m) ***u ia^M a s i b Ai c o d N e 

b= (6-z) xf (i) 

c=(l + z)x g (ii) 
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d = z X h (iii) 

e= (1 0 - z) X i (iv) 

0.1^ z ^3 (v) 

0.7^ f =S 1 . 3 (vi) 

0. 7^ g ^3 (vii) 

0.7^ h ^3 (viii) 

0. 7sS i ^ 1. 3 (ix) „ 



[M9] f = g = h=i = lT^&£fc*#ffcfc'*&»#Sl8£fc|B 

t 8 ^4 v> l i o ©v>w i &Kum<nm&im&%&o 
fc-r^m*«8^4v>L i o ov*r*i*» i a^iEiftfl3M<kwabteflCo 

Mf*fl 1 4 ] M*«L a b T b CO 2 < fc^** £ i: 

[it^l 5] M**La, Ce, T b <D 3 7Cfg£4?& < t k^t"*-* £ b 

*m$kbir zm^sm, 9^ 10s, ns> 1 4£©v»-r*L*i3ifciBiR 

6] LatCe(D27ciW<H^L> LatCe 
:frJt Gftjft+OJR^oakOJfc) * ? 0. 01^ Ce/La ^10 T^^ut 
Sr#lfct1-S»^l^ 2«. 35U 4 85U 9«> 1 0«, 11 

a, 1 2 ^v»-r *t*> i mKWMvmmtm&ym-o 

BMfcfil7] LatEu027ctm<i^llL> L a t E u 
*Jfc (®.m*<Dm^om.<D)t) *«0. 001^ Eu/La £1 -C&^dfc 
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fcflWRfc-J-SWMl^ 2S> 3 i®, 53®, 83®, 9«, 10 3®, 1 3f©w 

MM 18] LatTb02 5c3R*4>fc < t U LatTb 
JfrJt (&J&'¥<DM : ¥-0lk<OJ£) **0. Tb/La ^lOTftiik* 

tii:t«ll*«l^ 33®, 63®, 73®, 83®, 93®, 1 OS, 14S 

1 5 m?>^-ftifr i s^f5«omM<b%^#o 

MM 19] La, Ce, Tb<7)3%f^^^< t^tf U La, C 
e, TbOtfJfc (m^^^M^om^Jt) 3&*0. (Ce+Tb) /L 

a 0T?*4£fc*Wtttt4»*Rl* 23®, 3 35, 6 31, 73®, 83g 

, 9 31, lOil, 14 31, 1 5^v»-f*t*lJBt-IBIftOBM8'fl:%«5l6#o 

MM 2 0] m^X^^ MWl£v>T, ft*S&3teifcgj&*4 2 0 nmJSLL 
5 0 0 nmJJlTT?*!), Sbfe*'** h )V\Z &\**Xlk*MW&&il t 2 5 0 n m&_t 

4 0 0 nmWTfJbii IBM 4 1 IS, 12 3|, 1 6S« 

MM 2 1] =3bfc*^* h/Hi#v*-c, «^:36i6jft«3&»4 8 0 nmPJll 

5 6 0 n mJilTt?* , ©fe*'** h ^tw^v»-C*^J8&feafeft3&*2 0 0 nmft± 
3 0 0 nmJSLT*C**it*#ati-*WM63S. 73®, 14 3®, 153®, 1 
8 31, 1 9 J|OV>f^ 1 « Kfe*coMMtt%^{$o 

MM 2 2] J EM^S^'flil<7)|tH H H lS*^»v^iT^Jl/ , 7T^^i:<7)?I^ 

as 1 3®&v> l 2 1 jjr©v»r*t* 1 3iicfBm<7)m^«^#o 

[0 0 0 1] 
[0 0 0 2] 

3fc)fc#f*, SttS*jj*tf (VFD) , 7^-^Kx5 7 y 3 ^f^7'W (F 
ED) , ^Xvf^yv-f^^ (P.DP) , (CRT) , e-fen 
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%f A -t — V (LED) ft^Cffl^feft-Cv^. Z.tLhW-fti<nRllkfci3\,*X 

^f±miBo i 7 bmmmKmz ti&&&. mitfaconmtmTt & mm 

[0 0 0 3] 

:©f^rny$»I«arii, a^-fSt (s i 3 n 4 ) 

, mtT)V^=-^A (A IN) , HMfc3.-ntf*A (EU2O3) £$r5e£>^e;Wfc 

fcfc* .fc-5fcJI'g-U l&BE (0. IMP a) 1 7 0 CC^S 

fc«N7n>|i, 4 5 0*^ 5 0 0 n mCOffe^tiil? tfC 5 5 0^60 
ML E D^Ml7 V ^OiM^a^t 4 0 0 nmJSL 

[0 0 0 4] 

MMfcfclR 1] §12 0 0 2 -3 6 3 5 5 4 
[0 0 0 5] 

[0 0 0 6] 



aj£E# 2004-3085697 



#H 2003-208409 



5/ 



tztzL, MiiLa, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, 
Er, Tm, Yb, L ufrbMHtLZ lUt fc»±2«JBLhS>x#) 

o t%t>%^ -KMAl (S i 6 _ z Al z ) N l0 _ z O z (fc/:L, MliLa, C 
e, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 

u*&»«i* it* ?zi±2m&±<ojtm) ■c^5*L4ja^**LT*s j em 

[0 0 0 7] 

JEMffiii, Jekabs G r i n s h \Z£ otftiilC X ot» 
£*tfc«--9--fTn>£ UHSEt" & -fe ^ £ v>T jWSS $ tt/s*r 

fti#HS) *tc#U<«»$tLTv>* 0 doa^tciSfc, JEM*ifi, m^- 
$|££]RJ|g2 0 0 3^-y^f§fttv^Ta b 1 e 3 tPlC) KSB1ft$*L-C 
[0 0 0 8] 

ttlfclR 1] Jekabs Grins 15*3* "I ou r na 
1 of Materials Chemistry" 1 9 9 5 5 ^, 1 
1 J?-^\ 2001-2006 ^- v 
[0 0 0 9] 
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«1] 





M=F 




M(x) 


&«R(y> 




(1) 


La 


8d 


0.0553 


0.0961 


0.1824 


(2) 


Al 


4c 


0 


0.427 


0.25 


(3) 


M(1) 


8d 


0.434 


0.185 


0^057 


(4) 


M(2) 


8d 


0.27 


0.082 


0.52 


(5) 


M(3) 


8d 


0.293 


0.333 


0.337 


(6) 


X(1) 


Sd 


0.344 


0.32 


0.14 


(7) 


X(2) 


8d 


0.383 


0.21 


O. 438 


(8) 


X(3) 


8d 


0.34 


0.485 


0.41 


(9) 


X(4) 


8d 


0.11 


0.314 


0.363 


(10) 


X(5) 


8d 


0.119 


0.523 


0.127 



fflWS; Space group ; Pbcn 



»W»:a=9. 4304A,b=9. 7689A,c=8. 9386A 
[0 0 10] 

-f*t>*>^ glCiot^^^ J EMtlli, (1) t^OPb c n^MI* ( 
Space group), (2) ( a = 9 . 4225, b = 9 . 75 

6 1 , c = 8. 9 3 6 2 A) , (3) WJtOJK^W h- fclR^&Sfc.fco 

ducio-cm ^^^jEmti^b-r*^ (i) Pbcnaws^fi* 

Mflliii: (3) WL=$-&&tbZ>*M h K J: oT^x ^&IHH£gi± 

gZfrZZtteft^o *1 KfE$fe£ tiX^Z «fc -9 £ *l ib (D^lft r*- * 7i ? -^-£ ib 

> MiiS i * fcliA 1 -C, XI40* 7t:{4N4:^L.-CV»*o 
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[0 0 11] 

*9f2teLfciBr*> JBIT (1) ~ (2 2) fcfB«i-a#J& d .fc o 

-e-^«jSf±, JsiTot* 0 

[0 0 12] 

(1) HBSSMA 1 (S i 6- z A l z ) Nio_ z O z (/;^U MliLa, Ce 
, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho. Er, Tm, Yb, Lu 

(2) JEMffi^fM B B H i:U Mi (fcrtfU MlliCe, Pr, Nd, S 
m, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu*»feaif*i4 1i 

•tti\t2mx±.<D7t%) *mt*'L->b-rz>z.b*mwLb-*rz>mi d) mmm 

(3) 'J?%< bi>L a&£mAi<D7tm (tzfzL, MitiCe, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy. Ho, Er, Tm, Yb, L u tf>£ StfttS 1 

m*izi±2n&±<VTtm) t&trrz zittfc (1) (2 

(4) 4"fc< fcfcC eZ&m-rzzbZmkbir&m (1) |^>L (3 

(5) 4>&< ifeEumncitmfct *«riB (3) ^tam^m 

(6) bi>Tb*-£mi-z>z.b*sfrWLb-rz>m (3) ^ksehk^k 
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(7) 4>&< tfcC e tTb*-$mt%>Z.t*!%Wit1-Z,Mm (3) *fc 
[0 0 13] 

(8) M, S i > A U 0, N<Djtm (tztzL, Mt±L a, C e, P r, N 
cU Snu Eu, Gd, Tb, Dy, Ho, Er, Tnu Yb> L ufrbMtfti 
& lMttzte2m&±.<V7tm) fc^U ^^M a S i b A l c O d N e a 



b= (6 - z) X f ( i ) 

c = ( 1 + z) X g (ii) 

d=zXh (iii) 

e=(10-z)Xi (iv) 

0.1^ z ^3 (v) 

0.7^ f £1.3 (vi) 

0. 7 £ g £3 (vii) 

0. 7£ h £3 (viii) 

0. 7 £ i £1.3 (ix) , 



( 9 ) f = g = h= i = j =ix"&2>z.k*mffl:tir2>mm (8) mizfzm 

(1 0) Z = 1X&&Z tZt&fflctt&mt (8) ^£v^L (9) MWf 
fifr 1 ^K%m,<DmMitm i &%fco 

(11) MtfC eX$>2>Zt*!&WLt1-&Mm (8) :*&v>L (10) M<0 

(12) M^L afcCe©2%i^< ti>^-t^ ^. t^mW^t-f^ 

ib (8) (i o) m<o^-ffifr lm-mmommttydi&ytfco 

(13) M^L a tEu<£>2 7G3t£^&< t i>&mi~2> - ^ t-fZ fu 
IB (8) «&v>L (10) ^OV^-f^i^UfBttcDma^m^o 

(14) Mrt*L a £Tb02 7cSt£4>&< t fc^l" & - ^ t -f&M 
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IB (8) ®£v>L (10) *^v>-f ^ 1 «^|Bm^)^«^#o 

(15) M^La, Ce, TbW3S*W< t^*t4ii:*#fti 
•TSfrfB (8) (9) (10) ^ (12) (14) J|m>W 
1 *t|BttO»ft'fb»St3te#o 

(16) LatCe02 %fit£^& < U LatCe <D^it (tt 
^^^JEiF-^ifc^Jt) ^ s 0. Ce/La ^10 X*$>2> Z. tZ&fflib 
■r^miS (1) (2) (3) *, (4) *, (7) 31, (8) *, (9 

) do) ^ (ids, (12) m^-rtifr i s^iB«^ms'fbtjm 

(17) L ai:Eu^2%fW< ^ML, L atEu^tJt (£ 
AEtOJK^OftOJt) rt s 0. 00U Eu/La sS 1 ^^it^ti: 
■r^frfB (1) *, (2) 51, (3) *, (5) 31, ( (8) (9) ( 

io)«, (13) £*>v>r*Ltf» i a^ia««)BMMfc«abfeflco 

(18) LaiTb©2 tc*£^& < U LaiTb W^Jtl (ft 
Jft^WlS^OScWjfc) **0. 01^ Tb/La ^ 1 0 i i: 1" 
^» HtffB (1) 31, (2) (3) «, (6) (7) 3fi, (8) 51, (9) 

do) (H) «, (is) m<D^i*tifr i m-wM<owMitmik% 

Wo 

(19) La, Ce, T b<D 37tm*&%: < t *>-£*U La, Ce, Tb 
co^Jt (jafiSS^OJK^^SfccoJt) ^0. 0 1^ (Ce+Tb) /La ^1 

o-c**it *mwLt-tz>m?> (i) a, (2) (3) (6) (7 

) (8) (9) (10) a, (14) ^ (15) fl<0V>Wl 

(2 0) WWCiS^T, *^l&3fetfe«**4 2 0 nmJ^±5 0 0 n 

mmT-C&f), Bbjg*'** WWCj3V>T*;*;iiij£y&S# ? 2 5 0 nmJiU:4 0 0 n 
m&T^**£fc*Jf«Rfc-*-*lJirK (4) 5i, (11)*, (12) (16 

(2 1) 3bfc*"<* h;V^i3V>-C, *^^S55 § 4 8 0 nmJ^±5 6 0 n 
mfilTO^ BtoS*'**' h MZ.&\/*XttmmiSLSi&2 0 0 nm£l±3 0 0 n 
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mJTFf t£#m£1-£iitrffi (6) ^> (6)^. (14) (15) 

(is) ^ (19) ^v^-rtL^i«tciB«c<7)ma«m^o 

(2 2) J EM^t^O^a^S^^v^iT-^^^T^+atOyl^^^W 
J EMffi«^i^5 0K»%^±-e*^-t^#i!ct1-*mrlB (1) * 

&v>L (2 1) ^v^-r^is^fB^ma^^^o 

[0 0 14] 

j»t\ zmm xm t < mm-t o 

*5&W<DM3tfate, -KMA 1 (S i 6 _ z Al z ) Nio- z O z (/^ils M 
}*La, Ce, Pr, Nd, Sm, Eu, Gd> Tb, Dy, Ho, Er, Tm 

Mtio^fi^5 os»%JiUi-e2b^- t-h^^n^n^t^^m.^ tv> 0 ^ 

f§Wcj3v>T±^fc1-&i£Hii, J EMi^^i^* < t i> 5 0SCi%m 
[0 0 15] 

J EMffi£3L)&-f -KMA 1 (S i 6 _ z A l z ) Nio- z O z iz&ifZ 

MtULa, Ce, Pr, Nd> Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb, L \ifrbm&fr& l^*tzte2mX±.<D%m* J k^X^Z> 
tf'&mx&&o ft^Tk, La, Ce, N d J EM*g£^J&-T 

[0 0 16] 

J EM*I^©#^ H B B i: L, Mi (W:U MifiCe, Pr, Nd, Sm, Eu 
, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u frbM\£ti& 1 2 
ttJiJ.±(757c*c7)fl^-%) xt*JEMW:SiHS;t(;iot, ztibv 
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, H^f^ (Mi) ^f^ni"^ £ t & < C e © J EMfflf^CJlS^V^M 
[0 0 17] 

L a & J EUm^<Dtztb<D^7umt LTJ|v>4 fc»flE<0Wv»SWI6fr*«»e>tt 

e, Pr, Nd, Sm> Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 

s6«ai«#tA.o #K> L a <7) J EMtl L"C, ( 1 ) C e Sr^f'kt 
(2) Eu^W't^t^m (3) Tb^W'tttS 
(4) C e fcT b mtb ^^^^ttSWf±SW< > 

i l)o 

[0 0 18] 

J EMfflOiffiiSlfifti&*3FOM (fc/iLMfi, La, Ce, P r , N 
d, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lufrfcllf^i 
* lS£ ;fctt2 5|im±©7cSfc) ^ S i, Al, O, N*»5»fl|jft$tt4»JtT**L , 

56 4 lS|V^^^#e>^*o M, Si, Al, 0, N©jcl (fc£U Mt±La, > 
Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, I 

M a s ibA i c o d N e -e^$ttSo m^tti-eo^R^TOi-^^mojrb-e 

a, b, c, d, e tcftjftO»[**»ttfc!»<>ra— OjfijS-CabSo tafeoT^ 
#HIKt?i±a=l£&&.J:9Ka> b, c, d, e fctftfUt LfcfcOH** LTJa 

[0 0 19] 

#3PJ3T~{i, b, c, d, e, f©flt, 



b= (6 - z) x f 
c = (1 + z) X g 



(0 
(ii) 
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d = zXh (iii) 

e=(10-z)Xi (iv) 

0.1^ z =S3 (v) 

0.7^ f £1.3 (vi) 

0. 7^ g £3 (vii) 

0. 7£ h £3 (viii) 

0. 7s£ i sS 1 . 3 (ix) „ 



[0 0 2 0] 

C^H, f, g, h, j tt\ J EM^-tS, 
MA 1 (S i 6 _ z A l z ) Nio-zO z 

frhCD~?fc*i&'LX^Z>o alitfiM (fcrtfU MliLa, Ce. P r, Nd, S 
nu Eu, Gd> Tb> Dy. Ho, Er, Tnu Yb, L ufrbMl'£fc2> 1 St 

[0 0 2 1] 

bttti S i 0-^rfil?& i? , b= (6-z) xf 
££U 0. 1£ z =£3, 0. 7£ f £ 1 . 3 T?^S:ft£ 
SfiL<»if = 1 ^iWo bflt**i^)iiSO«EH^-ett3c3e* J 

[0 0 2 2] 

cffitiA 1 (D^S-eab 0 . c= (1 + z) Xg 

fcfiU 0. 1£ z ^3, 0. 7£ g S3*ef Sftif-CftS, 0$ 

[0 0 2 3] 

dili0^tfC*D, d = zxh 

fc£U 0. l£S z £3, 0. 7 ^ h ^3T^$tL^>i-e*^o 
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[0 0 2 4] 

eUtliNO^ri"?^ n e= (10-z) xi 

tztzLs 0.1^ z ^3, 0. 7^ i £1. 3-C^$^**t?**o 

[0 0 2 5] 

f£, (1) M^Cet*a,«, 

(2) Mtf*L atC e<D2%m*&%< k S«Jfi"C* •? , 4»T<£> Lai: 
C e W-^ifc tf ? 0. Ce/La sS 1 0 T 

(3) M^L a ^Eu«2tc*W< fc 0* t"t?*> Lai 
EuW-g-^Ji: (a^'+'^il^com^ib) 7& ? 0. 001^ Eu/La £1 "C 

(4) M**L atTb©27Gtm< t 0 > L a fc 
Tb^t* (M^OJlH^ifcOjfc) 3*0. Ois: Tb/La ^10-e* 

(5) M^La, Ce> T b <D 3 7n3t&4>& < & 0 , 

La, Ce, Tb0 3 5cJSW<tt^ifU La> Ce, TbO^tJfc (& 
Jfi^OlS^O&Ojfc) #0. 01^ (Ce+Tb) /La £ 1 0 -C&fcJlBJSfc 

[0026]. 

ti^ltMI^^t ^ i 1 1: i o t , S^^tft**^^^ h^fc^TLT* 
* h/UcKJfe-ffiWT *v\, Ce J EM*I^L a J EM*i:C e %ttmLtzi>(DI,z. 
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45V>fli, *^H^*^ ? 4 2 0 nm£JL±5 0 0 nm£lTt*D, SjjS^^^ h 
;i/tci3V>Tft^:gj^^ s 2 5 0 nmJ^±4 0 0 nmlikT~?$>Z&ft16L"?B1&Z 

L a J EMffifcTb *-H1&Lfc*>©tUiV»Ttt, *^5&3teafe«**4 8 0 
nmJ^±5 6 0 n mJ*JLTt?* 0 , BsfeX^? V frK&\,*Xlfckmfei$L&fi s 2 0 0 
nma±3 0 0 nmaTtl)^iM«?fitlli^^W^M^ 

[0 0 2 7] 

#tt^g:T v>|gHl*l-CiijlcD|t H B H ^@^) 4^117^7 7 ^ffi ^ Wi!^*** fcfl* 
M^-Hti^o JEMffl(7)tW5 0li%a±t*Sut 

^viff&fcH.SfcfcKSS L^o *f&WH^v>T^jfi^fci"*IEHt±. (0 0 
14) KfcfBttL;fcJ:9fc, J EM«©^fW4< t 5 0»%Ja,±"C* 

[0 0 2 8] 

, VFD, FED, PDP, CRT, E D & fc* fci^fc#-*"*BHarffcW3t 

[0 0 2 9] 

[0 0 3 0] 

iiil JffiJjfciSL a 0 .2C e 0 .8S i 5 Al 2 0i.5N8.7^*^*'ffc'fr* (* 
3 KWM^^m.^^ ^ 4 ^ - 9 , a 5 fc&JS&OflitffiJft 

fWO. 5^m, mm^MO. 9311%, «Itti92 
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,"#*4 8. 6 6111 17. 0 611%, 2 7. 1211%, 7. 16 fig 
, &M£fflv»"C2 OMP aOJE**inx"rjft3^U SSI 2mm, J¥$5ram© 

t u soot! -e®B# 5 o ovommxim u soo "c-cjmuk** 9 
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